Macrophage mediated protein hydroperoxide formation and lipid oxidation in low density lipoprotein are inhibited by the inflammation marker 7,8-dihydroneopterin.
The formation of oxidised low density lipoprotein (LDL) within the atherosclerotic plaque appears to be a factor in the development of advanced atherosclerotic plaques. LDL oxidation is dependent on the balance of oxidants and antioxidants within the intima. In addition to producing various oxidants, human macrophages release 7,8-dihydroneopterin which in vivo is oxidised to the inflammation marker neopterin. Using macrophage-like THP-1 cells and human monocyte-derived macrophages, we demonstrate that 7,8-dihydroneopterin is a potent inhibitor of cell-mediated LDL oxidation. 7,8-Dihydroneopterin scavenges the chain propagating lipid peroxyl radical, inhibiting both lipid and protein hydroperoxide formation. A significant amount of the hydroperoxide formed during cell-mediated LDL oxidation was protein hydroperoxide. 7,8-Dihydroneopterin oxidation to 7,8-dihydroxanthopterin was only observed in the presence of both cells and LDL, showing that 7,8-dihydroneopterin had no effect on initiating oxidant generation by the cells. 7,8-Dihydroneopterin did not regenerate alpha-tocopherol but competed with it for the lipid peroxyl radical. Although stimulation of both cell types with gamma-interferon failed to produce sufficient 7,8-dihydroneopterin to inhibit LDL oxidation in tissue culture, analysis of advanced atherosclerotic plaque removed from patients showed that total neopterin levels could reach low micromolar concentrations. This suggests that 7,8-dihydroneopterin synthesis by macrophages could play a significant role in the development of atherosclerotic plaques.